Phospholipid composition and fatty acid desaturation in the roots of rye during acclimatization of low temperature : Positional analysis of fatty acids.
When the roots of rye plants grown at 20°C were cooled to 8°C the concentration of phospholipid in them more than doubled over a 7 d period in comparison with that in roots remaining at 20°C. The relative abundance of lecithin (PC) declined while that of phosphatidyl ethanolamine (PE) increased; this change was completed after 2 d cooling. Labelling with (32)P suggested that turnover of phospholipids may be inhibited by low temperature. Acyl lipids contained an increased proportion of linolenic acid (18:3) and reduced proportion of linoleic acid (18:2) when roots were cooled at 8°C for 7 d. The ratio of these acids is a relatively more sensitive indicator of desaturation than is the double bond index. Cooling brought about no change in the abundance of the principal saturated acid, palmitic (16:0). In the first 3 days of cooling PC and PE desaturated markedly while there was no change in galactosyl and neutral lipids. Desaturation did not appear to be greatly sensitive to the concentration of dissolved O2 and was only partly inhibited in 8°C solutions where the oxygen concentration was lowered to 0.5-2.0%. Positional analysis of acyl chains in PC and PE showed that more than 90% of all 16:0 is associated with position I while 65% of the 18:2+18:3 is associated with position II. When roots are cooled the abundance of 18:3 increases in both chains but the relative distribution of saturated and unsaturated fatty acids remains constant in positions I and II. At both 20°C and 8°C there is a high probability that a saturated chain in position I will be paired with the polyunsaturated one in position II.